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filler content of the web preferably is at least about 5% by weight, more preferably 
about 7.5% by weight. Preferably as the selection of relative flow rates of the paper 
furnish and of the pre-flocculated filler to achieve the desired filler retention is 
within the level of skill in the art. Typically, the pre-flocculated filler is added to the 
furnish in an amount ranging from about 80 lb/ton to about 200 lb/ton of dry furnish, 
preferably about 80 lb/ton to about 100 lb/ton in some applications. 

Surprisingly, when a pre-flocculated filler is added to a newsprint paper 
furnish in accordance with the present invention, the retention of substantial amounts 
of impurities in the web is avoided. Enhancements in strength, brightness, opacity, 
and other properties of the newsprint sheets prepared from the paper web relative to 
paper that has not been prepared using a pre-flocculated filler may be realized. 

The present invention is also directed to a method of treating a coated 
broke, and for preparing a paper web from such treated coated broke. In 
accordance with this aspect of the invention, a repulped slurry of coated broke is 
first provided. The coated broke material, which typically contains pigments and 
adhesives, and which may contain other materials, can be provided by repulping 
the coated broke using agitation and water. 

In accordance with the invention, a chemical flocculant is added to the 
slurry, and a shearing force is applied to the slurry. The chemical flocculant* 
should be added in an amount effective to form floccs, the floccs including fiber 
and particles of coating residue. Preferably, the chemical flocculant is added in an 
amount ranging from about 0.05% to about 60%, and more preferably from about 
5% to about 15%, by weight of the coated broke material. The shearing force 
should be applied in an amount effective to limit the size of the floccs to a size that 
is effective to enhance the retention of floccs when a paper web is withdrawn from 
the slurry. It is believed that the shearing force will control the size of the floccs, 
or will prevent the floccs from reaching an "overflocculated" state in which the 
size of the floccs limits the the formation, strength, and optical properties for the 
corresponding paper web. 

Any suitable broke stock can be used in conjunction with the present 
invention. For example, coated broke stock that contains components such as 
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When a pre-flocculated coated broke pulp is added to a furnish in 
accordance with the present invention, the retention of both fiber pigment, binders, 
and other coating additives increases. Such improved retention is believed to 
reduce the formation of white pitch deposits in the papermaking machine, thereby 
providing improved machine efficiency via reduced breaks and downtime, and 
increasing productivity. In addition, the properties of the paper web prepared 
using the treated coated broke slurry of the invention surprisingly are comparable 
to or improved over paper prepared using coated broke slurries that have not been 
treated in accordance with the invention. Paper properties improved by 
pretreatment of the coated broke include formation, strength, porosity, optical 
properties, and reduced defects, such as holes, fish eyes, and the like. 

EXAMPLES 

The following examples illustrate the present invention, but should not be 
construed as limiting the invention in scope. 

EXAMPLE 1 
Evaluation of Retention Characteristics 

This Example provides a comparative evaluation of the retention of filler and 

of undesired components as would be observed in the preparation of a paper web, as 

between the process of the invention and a conventional process. 

Preparation of P re-Flocculated Filler 

Following the teachings of U.S. Patent 4,799,964, an aqueous slurry of clay 
at a dry solids content of 20% was pumped into a centrifugal mixing device at a rate 
of 3300 ml/min. Simultaneously, a 1% cationic polacrylamide-based flocculating 
agent was pumped into the mixture at a rate of 150 ml/min, thus resulting in a dry 
|floceulant $o dry filler add-on level of 0.2%. 

Flocculated clay particles were produced continuously in the mixing device. 
The flocculated slurry was collected at the discharge of the mixing device. Using a 
Malvern Instruments Mastersizer particle size analyzer, the pre-flocculated filler was 
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found to have a medium particle size of 13.87 ji, as compared to a medium particle 
size of 5.25 \i in the initial clay slurry. 

Evaluation of Retention Characteristics 

5 Using a Dynamic Drainage Jar, available from Paper Research Materials, Inc. 

770 James Street, Apartment 1206, Syracuse, New York, or from Paper Chemistry 
Laboratories, Inc., Stonleigh Avenue, Carmel, New York, the retention properties of 
the pre-flocculated filler were evaluated. The Drainage Jar was equipped with a 
200-mesh screen. To the Drainage Jar was added a furnish prepared from a blend of 

10 thick stock and Whitewater obtained from Jefferson Smurfit Company, Newberg, 
Oregon. The thick stock was a combination of approximately 50% mechanically 
pulped fiber, and 50% recycled fiber. The Whitewater had been obtained from a 
paper machine making newsprint, and thus the Whitewater included unretained 
components of the paper-making furnish. The stock pH was adjusted to 5.5 with 

15 sulfuric acid, and the ash level of the stock was found to be 9.6%. 

A 500 ml charge of this combined furnish at approximately 0.50% 
consistency was added to the Drainage Jar under agitation of 750 RPM to provide a 
furnish in the Jar. The pre-flocculated clay was added at 5%, or 100 lb/ton, on fiber 
from a 20% slurry. The 20% clay slurry was produced by diluting a 70% aqueous 

2 0 slurry with tap water. The clay was KAOFILL Kaolin, obtained from Thiele Kaolin 
Company, Sandersville, GA. No additional |l©sculant|was added. The furnish was 
allowed to mix for 10 seconds prior to drainage. A 30 ml aliquot was collected and 
then discarded to ensure the collection of an untainted sample for testing. Then, a 
100 ml sample was collected, filtered, ashed, and analyzed for total retention and for 

25 filler retention. 

For comparative purposes, a 500 ml charge of the dilute stock was added to 
the Drainage Jar at 750 RPM . Unflocculated clay was added at 5% on fiber from a 
20% slurry. After allowing 10 seconds for mixing, the flocculating agent that had 
been used to form the pre-flocculated filler as set forth above was added as a 

30 retention aid. This retention aid was added at a level of 0.3 lb,/ton (0.015%). The 
furnish was allowed to mix for an additional 5 seconds prior to drainage. A 30 ml 
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Preparation of a Pre-Flocculated Filler 

In accordance with the procedure of Example 1, a clay slurry at 20% solids 
concentration was continuously mixed with a flocculant solution in the amount of 
0.4% dry flocculant to dry filler add-on level. The resulting flocculated filler had a 
median particle size of 78.56 u. 

Evaluation of Retention Characteristics 

Using a Dynamic Drainage Jar and the paper stock used in Example 1, pre- 
flocculated filler was added to the stock in an amount of 0.4 lb. flocculating agent 
per tonffumiM (0.020%). No additional flocculating agent was added. 

For comparative purposes, unflocculated clay was added to a Dynamic 
Drainage Jar. The flocculating agent that had been used in the preparation of pre- 
flocculated filler was added as a retention aid. The retention aid was added at a level 
of 0.4 lb. flocculating agent per ton furnish (0.02%). As a control, unflocculated 
filler was added to the Jar without using a retention aid. 

Total retention, filler retention, and non-filler retention were evaluated, and 
the following results were obtained: 



TABLE 2 





Total Retention 


Filler Retention 


Non FHler 
Retention 


Control 


21.6% 


1.8% 


27.5% 


Conventional 


25.4% 


10.3% 


30.0% 


Pre-Flocculated 
Filler 


24.1% 


13.0% 


27.4% 



These results illustrate that the flocculated filler provides a significant 
increase in filler retention as compared to the conventional process. Surprisingly, 
non-filler retention did not significantly change as between the flocculated filler and 
the control, and non-filler retention was less for the process of the invention as 
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compared with that of the conventional process. Again, this indicates an ability to 
selectively control retention. 

EXAMPLE 3 

5 Preparation of Handsheets and Brightness Evaluation 

This Example illustrates the preparation of handsheets and the evaluation of 
the brightness (GE Scale) of the handsheets. 

In accordance with the procedures set forth in Example 1, pre-flocculated 
clay filler was prepared. The flocculated clay filler was added to a 500 ml charge of 

10 furnish in a Dynamic Drainage Jar at 750 RPM agitation. Filler was added at 5% on 
fiber containing the equivalent of 0.2 lb. 4ppMnf;per ton furnish (0.010%). After 
applying the furnish to the filler within the Dynamic Drainage Jar, the charge of 
stock was immediately transferred to a handsheet apparatus, and a handsheet was 
formed. The sheet was pressed twice at 5 minutes and at 2 minutes, dried on drum 

15 dryer at 100° F (38° C) for approximately 20 minutes, and allowed to cure overnight 
in a constant temperature/humidity room. A second handsheet was prepared using 
10% flocculated clay filler. For comparative purposes, similar handsheets were 
formed using comparable amounts of filler and adding the flocculating agent as a 
retention aid after the filler was added to the furnish in the Dynamic Drainage Jar. 

20 Control handsheets were also prepared without the addition of filler or retention aid 
to the Jar. 

Each set of handsheets was analyzed for GE brightness, and for filler content. 
From these results, brightness values for a given ash value for flocculated, 
unflocculated, and zero virgin filler addition were evaluated for comparison with the 
25 control handsheet. The following results were obtained: 
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EXAMPLE 7 

This Example provides a comparison of the retention exhibited in various 
paper furnishes prepared using recycled coated broke. 

A papermaking furnish was prepared using 25% bleached Kraft softwood 
and 75% bleached Kraft hardwood, refined to 300 Canadian Standard Freeness 
using a Valley beater. This furnish had a consistency of 0.50%, which is typical 
for headbox furnishes. The retention characteristics of this slurry in combination 
with coated broke were evaluated using a Dynamic Drainage Jar. 

To evaluate the retention characteristics of a paper furnish prepared in 
accordance with the invention, a coated broke obtained from a commercial paper 
mill was repulped using a Valley beater and water to a target consistency of 
0.50%. This slurry was found to contain a pigment content of approximately 24%. 
This slurry was pumped at a rate of 3200 ml/min., to a centrifugal mixing device. 
A 1% cationic polyacrylamide-based flocculant was simultaneously pumped 
through the mixer at a rate of 160 ml/min., thus giving a dry gocculantVto broke 
add-on level of 10.0%. 

A 500 ml charge of the headbox stock was added to the Drainage Jar using 
750 RPM agitation. The treated broke slurry was added in an amount of 10% dry 
broke weight to dry fiber. After 40 seconds of mixing following addition of the 
treated broke, a retention aid was added in the amount of 0.5 lb/ton. The furnish 
was then allowed to mix for 10 seconds, a 30 ml aliquot was collected and 
discarded, to answer and untainted sample for analysis, and a 100 ml sample was 
collected and analyzed. Material retained on a 200 mesh screen represented 
retained material, with material passing through the screen (fines) representing 
unretained material. The retained material was dried and weighed, and the present 
retention calculated according to the following formula: 
100%: Finfts Hrv weight x SDO ml / liqniH sam ple weight 

Total fines weight x 500 ml / 100 ml 

To provide a first comparison, a 500 mL charge of the headbox stock was 
added to the Drainage Jar, and untreated broke slurry was added at 10% dry broke 
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In re Application of: 
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Art Unit: Unassigned 
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Examiner: Unassigned 

Filed: January 4, 20Q2 

For: A PAPER WEB WITH PRE- 
FLOCCULATED FILLER 
INCORPORATED THEREIN 

PRELIMINARY AMENDMENT 

Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Prior to the examination of the above-identified patent application, please enter the 
following amendments. 

AMENDMENTS 

IN THE TITLE: 

Please amend the title to read as follows: 

"A PAPER WEB WITH PRE-FLOCCULATED FILLER INCORPORATED 
THEREIN" 

IN THE SPECIFICATION: 

Please amend the first paragraph on page 1 under the heading "Cross-Reference to 
Related Patent Applications" to read as follows: 

"This application is a division of copending U.S. Patent Application No. 09/597,473, 
filed June 20, 2000, which is a continuation-in-part of U.S. Patent Application No. 09/173,875, 
filed October 16, 1 998. Both parent applications are incorporated herein by reference in their 
entireties." 

IN THE CLAIMS: 

Please cancel claims 1-13, 19-31, 35- 40, 42-47, 49-54 and 56-61. 
Please amend claims 14-18, 32-34, 41, 48, 55 and 62 to read as follows: 
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14. (Amended) A paper web prepared by a process comprising the steps of: 
providing a pulp slurry, said slurry containing at least about 30% by dry pulp weight of i 

low-grade pulp, said low-grade pulp being a pulp selected from the group consisting of a 
groundwood pulp, a recycled pulp, and mixtures thereof; 

adding a pre-flocculated filler to said slurry; 

forming a paper web from said slurry; and 

winding said web on a reel; 

said pre-flocculated filler being added to said slurry in an amount effective to provide a 
filler content in said web, at least a portion of said filler in said web comprising said pre- 1 
flocculated filler. 

15. (Amended) The paper web according to claim 14, the process further 
comprising the steps of; 

drying said web; and 
cutting said web into sheets. 

1 6. (Amended) The paper web according to claim 1 5, the process further 
comprising the step of: 

printing on said web prior to cutting said web into sheets. 

17. (Amended) A newspaper prepared by a process comprising the steps of: 
providing a newsprint pulp slurry; 
adding a pre-flocculated filler to said slurry; 

forming a paper web from said slurry, said pre-flocculated filler being added to said 
slurry in an amount effective to provide a filler content in said web, at least a portion of said 
filler in said web comprising said pre-flocculated filler; 
collecting said web on a reel* and in either order: 
printing on said web; and 
cutting said web into sheets. 

1 8. (Amended) The newspaper according to claim 1 7, wherein said web is cut into 
sheets after said step of printing on said web. 



(Amended) A paper web prepared by a process comprising the steps of: 
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providing a pulp slurry, said slurry containing at least about 30% dry pulp weight of a 
low-grade pulp, said low-grade pulp being a pulp selected from the group ^pstiiig of a 
groundwood pulp, a recycled pulp, and mixtures thereof; 

adding a pre-flocculated filler to said slurry to thereby form a slurry/filler mixture; 

introducing said slurry/filler mixture to the headbox of a paper-making machine; 

depositing said slurry on a web-former; and 

withdrawing a paper web from said headbox; 

said pre-flocculated filler being added to said slurry in an amount effective to provide a 
filler content in said web, at least a portion of said filler in said web comprising said pre- 
flocculated filler. 

33. (Amended) The paper web according to claim 32, the process further 
comprising the steps of: 

drying said web; and 
cutting said web into sheets. 

34. (Amended) The paper web according to claim 33, the process further 
comprising the^p|>f: 

printing on said web prior to cutting said web into sheets. 

4 1 . (Amended) A paper web prepared by a process comprising the steps of: 
providing a treated slurry of coated broke, said treated slurry having been prepared by a 
process comprising the steps of: 

providing a repulped slurry of coated broke, said slurry containing fibers and 
particles of coating residue; 

adding a chemical flocculant to said slurry in an amount effective to form floccs 
of said fibers and particles of coating residue; and 

applying a shearing force to said slurry, said sheering force being sufficient to 
limit the size of said floccs to a size that is effective to enhance the rentention of said 
floccs in a paper web; and 
withdrawing a paper web from said treated slurry. 



48. (Amended) A paper web prepared by a process comprising the steps of: 
providing a treated slurry of coated broke, said treated slurry having been prepared by a 
process comprising the steps of: 
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Please add the following claims: 

63. (New) The paper web according to claim 14, wherein said low-grade pulp is 
present in said slurry in an amount of at least about 40%. 

64. (New) The paper web according to claim 14, wherein said low-grade pulp is 
present in said slurry in an amount of at least about 50%. 

65. (New) The paper web according to claim 14, wherein said pre-flocculated filler 
is selected form the group consisting of clays, lithopone, sulfate fillers, titanium pigments, talc, 
calcium carbonate, and gypsum. 

66. (New) The paper web according to claim 65, wherein said pre-flocculated filler 
is flocculated with a flocculating agent selected from the group consisting of cationic starch 
derivatives and anionic starch derivatives. 

67. (New) The paper web according to claim 66, wherein said pre-flocculated filler 
is flocculated with a cati6nic starch paste. 

68. (New) The paper web according to claim 65, wherein said pre-flocculated filler 
is prepared by a process comprising the steps of: 

continuously introducing an aqueous slurry of a non-flocculated paper filler material and 
an aqueous slurry of from 0.5 to 60% by weight of the filler material of a flocculating agent into 
a shear imparting device and imparting to the mixture within said device a shearing force 
sufficient to provide flocculated filler particles of a size adapted for use in paper making without 
any additional treatment and continuously removing said flocculated filler particles from the 
shear imparting device. 

69. (New) The paper web according to claim 1 4, wherein said pulp includes 
groundwood pulp. 



70. (New) The paper web according to claim 14, wherein said pre-flocculated filler 
is added to said slurry in an amount effective to provide a total filler content in said web of at 
least about 5% by weight. 
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71. (New) The paper web according to claim 14 5 wherein said pre-flocculated filler 
is added to said slurry in an amount effective to provide a total filler content in said web of at 
least about 7.5% by weight. 

72. (New) The paper web according to claim 14, wherein all of the filler 
incorporated into said web is present as a result of said addition of said pre-flocculated filler to 
said slurry. 

73 . (New) The paper web according to claim 1 4, wherein the amount of flocculating 
agent in said filler ranges from about 0.5% to about 4% dry flocculant by dry weight of said 
filler. 

74. (New) The paper web according to claim 32, wherein said low-grade pulp is 
present in said slurry in an amount of at least about 40%. 

75. (New) The paper web according to claim 32, wherein said low-grade pulp is 
present in said slurry in an amount of at least about 50%. 

76. (New) The paper web according to claim 32, wherein said pre-flocculated filler 
is selected form the group consisting of clays, lithopone, sulfate fillers, titanium pigments, talc, 
calcium carbonate, and gypsum. 

77. (New) The paper web according to claim 76, wherein said pre-flocculated filler 
is flocculated with a flocculating agent selected from the group consisting of cationic starch 
derivatives and anionic starch derivatives. 

78. (New) ^e j?aper^web according to claim 77, wherein said pre-flocculated filler 
is flocculated with a cationic starch paste. 

79. (New) The paper web according to claim 76, wherein said pre-flocculated filler 
is prepared by a process comprising the steps of: 

continuously introducing an aqueous slurry of a non-flocculated paper filler material and 
an aqueous slurry of from 0.5 to 60% by weight of the filler material of a flocculating agent into 
a shear imparting device and imparting to the mixture within said device a shearing force 
sufficient to provide flocculated filler particles of a size adapted for use in paper making without 
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1 7. (Currently Amended) A newspaper prepared by a process comprising the steps 

of: 

providing a newsprint pulp slurry; 

adding a pre-flocculated filler to said slurry; 
wherein said pre-flocculated filler is selected from the group consisting of clays, lithopone. 
sulfate fillers, titanium pigments, talc, calcium carbonate, and gypsum, wherein said pre- 
flocculated filler has been prepared bv steps of: 

continuously introducing an aqueous slurry of a non-flocculated paper filler material and an 
aqueous slurry of from 0.5 to 60% bv weight of the filler material of a flocculating agent into a 
shear imparting device and imparting to the mixture within said device a shearing force 
sufficient to provided flocculated filler particles of a size adapted for use in paper making 
without any additional treatment and continuously removing said flocculated filler particles from 
the shear imparting device, said particle size being in the range from 38 to 75 micron. 

forming a paper web from said slurry, said pre-flocculated filler being added to said 
slurry in an amount effective to provide a filler content in said web, at least a portion of said 
filler in said web comprising said pre-flocculated filler; 

collecting said web on a reel, and in either order: 
printing on said web; and 
cutting said web into sheets. 

18. (Previously Amended) The newspaper according to claim 1 7, wherein said web 
is cut into sheets after said step of printing on said web. 

19-31. Cancelled. 

32. (Currently Amended) A paper web prepared by a process comprising the steps 

of: 

providing a pulp slurry, said slurry containing at least about 30% dry pulp weight of a 
low-grade pulp, said low-grade pulp being a pulp selected from the group Consisting of a 
groundwood pulp, a recycled pulp, and mixtures thereof; 

adding a pre-flocculated filler to said slurry to thereby form a slurry/filler mixture; 

introducing said slurry/filler mixture to the headbox of a paper-making machine; 

depositing said slurry on a web-former; and 

withdrawing a paper web from said headbox; 



